Abstract-Are individuals more sensitive to losses than gains in terms of economic growth? We find that measures of subjective well-being are more than twice as sensitive to negative as compared to positive economic growth. We use Gallup World Poll data from over 150 countries, BRFSS data on 2.3 million U.S. respondents, and Eurobarometer data that cover multiple business cycles over four decades. This research provides a new perspective on the welfare cost of business cycles, with implications for growth policy and the nature of the long-run relationship between GDP and subjective well-being.
and happiness is mixed. Whereas some recent research identifies a positive relationship between the level of per capita GDP and subjective well-being over time (Sacks, Stevenson, & Wolfers, 2012) , others fail to find the significant relationship between growth and well-being over the long run that one might expect given the cross-sectional and short-run time-series evidence Layard, 2005; Graham, 2010) . However, none of these contributions considers potential differences between positive and negative economic growth. In this paper, we find that the economic growth rate is significantly related to subjective well-being, but that the gradient is more than twice as steep when growth is negative compared to when it is positive.
A large behavioral literature shows that humans are prone to a negativity bias and has established broadly that "bad is stronger than good" (Baumeister et al., 2001) . One famous example of this is that individuals typically display a form of loss aversion, in that "the aggravation that one experiences in losing a sum of money appears to be greater than the pleasure associated with gaining the same amount" (Kahneman & Tversky, 1979, p. 279) . In this paper, we relax the implicit assumption of a symmetric association between positive and negative growth rates and measures of subjective well-being, and find that individuals are more sensitive to economic downturns than they are to equivalent upswings.
We analyze data from three large data sets-the Eurobarometer, the Gallup World Poll, and the U.S. Behavioral Risk Factor Surveillance System (BRFSS)-and employ piecewise (or segmented) regression models that introduce separate terms for macroeconomic gains and losses. These data sets are three of the largest subjective well-being surveys available and are complementary in that each contributes a different setting to test for asymmetric sensitivity to gains and losses in economic growth. The Eurobarometer and Gallup World Poll are both at the international level, with each totaling over 1 million individual observations. The Eurobarometer data begin in the early 1970s and cover multiple business cycles in 15 European countries, while the Gallup data are drawn from a shorter (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) time period but cover a wider range of over 150 countries. The BRFSS data consist of nearly 2.3 million observations drawn from samples of each U.S. state between 2005 and 2010, allowing us to examine within-state variation in the economic growth rate. In the Eurobarometer and BRFSS, we focus on evaluative self-reports of life satisfaction, whereas the Gallup World Poll asks respondents a number of questions designed to give a fuller picture of individuals' wellbeing, allowing us to explore the effects of macroeconomic fluctuations on both emotional and evaluative elements of subjective well-being.
The findings contribute to various strands of literature in behavioral and macroeconomics. First, the analysis relates to the expanding literature on economic growth and subjective well-being (e.g., Proto & Rustichini, 2013; . Although our analysis centers on the shortrun relationship between the economic growth rate and subjective well-being, the finding of an asymmetry allows us to revisit the longstanding debate on the long-run relationship. The Easterlin paradox resulting from the conflicting findings in the short term versus long term can perhaps be better understood in light of our findings on macroeconomic loss aversion, in that short periods of recession have the ability to undo any well-being gains from longer expansionary periods, potentially leading to a nonsignificant relationship between national income and average well-being when considered in the long run.
Second, this work addresses the welfare cost of business cycles (Lucas, 1987 (Lucas, , 2003 . The use of an experienced utility rather than a decision utility measure (Kahneman et al., 1997) means that welfare is considered here in terms of subjective well-being rather than consumption. Although these welfare measures show considerable overlap (Benjamin et al., 2012) , their relationships to the business cycle contrast. The difference between volatile versus smooth growth in terms of consumption is often considered small (Otrok, 2001; Lucas, 2003) , 1 but the psychological impact of volatile growth on individual well-being is mostly overlooked. One notable exception to this is Wolfers (2003) , who uses subjective well-being data to estimate the welfare cost of volatility, finding that greater unemployment volatility undermines well-being and that the same holds to a lesser extent for inflation. To our knowledge, there is no in-depth study that allows for a heterogeneous association of positive and negative growth with subjective well-being. Doing so offers insight into the underlying mechanism that drives the welfare cost of volatile versus smooth business cycles on well-being.
Third, the analysis relates to the classic behavioral finding of individual loss aversion, which underpins prospect theory (Tversky and Kahneman, 1991) and has by now been demonstrated in a variety of settings (Barberis, 2013) . While prospect theory suggests that prospective losses loom larger than equivalent prospective gains in determining individuals' decisions and actions, we observe that individuals also experience real losses more acutely than gains, at least in a macroeconomic context. That is, rather than appealing to the concept of decision utility and seeking to reveal loss-averse preferences through individuals' choices and behavior, we employ subjective well-being data to proxy experienced utility and show that a greater welfare weight is placed on national income losses as compared to equivalent gains. Although experimental evidence shows that 1 See also, e.g., Yellen and Akerlof (2006) , Barlevy (2004), and De Santis (2007) for alternative interpretations. individuals make decisions based on the anticipation that the experience of a loss will be more acute than that of a comparable gain, Kahneman (1999) , nevertheless notes that "the extent to which loss aversion is also found in experience is not yet known" (p. 19). Indeed, some have posited that loss-averse preferences may simply reflect an affective forecasting error explained by individuals' overestimating the impact that losses will eventually have (Kermer et al., 2006; Rick, 2011) . Instead, we show that economic downturns have a greater influence on well-being than equivalent economic growth. While our study focuses on macroeconomic fluctuations, related research has explored microeconomic effects on subjective well-being of gains and losses in personal income and status (Boyce et al., 2013; Di Tella, Haisken-De New, & MacCulloch, 2010; Vendrik & Woltjer, 2007) .
Finally, the findings contribute to research into the wellbeing impact of the recent Great Recession, which has identified large psychological costs associated with economic downturns (Deaton, 2012; Montagnoli & Moro, 2014; Graham, Chattopadhyay, & Picon, 2010) . For example, Deaton (2012) uses individual daily self-reports of wellbeing in the United States between 2008 and 2011 to show that subjective well-being declined sharply when GDP fell and unemployment rose. In a similar vein, Stuckler et al. (2011) show that economic downturns are associated with decreases in mental and physical health, while Barr et al. (2012) find evidence of an increased prevalence of suicide. Importantly, however, these studies do not consider whether economic downturns have a disproportionate effect on subjective well-being as compared to economic upswings.
The paper is structured as follows. Sections II and III outline the data and methods used to derive our results, which we present in section IV. Section V includes followup analyses that explore possible mechanisms underlying the asymmetric experience of negative and positive growth, as well as a discussion of the scholarly and policy implications.
II. Data

A. Subjective Well-Being
In order to examine how macroeconomic fluctuations are experienced by individuals and investigate the welfare costs of periodic downturns, we use subjective well-being data as a welfare measure. Economic research using subjective well-being-or "happiness"-data is burgeoning, 2 but such cardinal measures of experienced utility remain distinct from the neoclassical notion of welfare that uses ordinal measures of decision utility by way of revealed preferences (Kahneman, Wakker, & Sarin, 1997; Rabin, 1998; Kahneman & Thaler, 2006; Fleurbaey & Blanchet, 2013) . More recent work compares and bridges notions of experienced and decision utility. Evidence presented by Benjamin et al. (2012) 364 THE REVIEW OF ECONOMICS AND STATISTICS suggests that measures of subjective well-being-and life satisfaction in particular-are relatively good predictors of choice and can potentially be considered as a proxy (albeit an imperfect one) 3 for the standard concept of decision utility (see also Benjamin et al., 2014; Charpentier et al., 2016) . For a summary of the variety of ways in which the validity and reliability of subjective well-being measures have been demonstrated, see Krueger and Stone (2014) .
Self-reported well-being can be broadly subdivided into evaluative and emotional measures (see Kahneman & Deaton, 2010 , for a discussion). In line with the literature on macroeconomics and subjective well-being, we focus primarily on evaluative measures. In the BRFSS and Eurobarometer, we use responses to a life satisfaction question, and in the Gallup World Poll, we employ answers to a Cantril Ladder question. Nevertheless, our analysis also considers the association of economic growth with emotional measures of well-being. The Gallup survey asks respondents a number of different questions designed to capture various dimensions of human well-being, allowing us to assess the experience of economic ups and downs by varied measures of positive and negative affect.
To be able to compare results more easily across our three analyses, we standardize the well-being scales within each data set, such that each has a mean of 0 and a standard deviation of 1. Descriptive statistics are reported in an online appendix.
Gallup World Poll. The Gallup World Poll is a largescale repeated cross-sectional survey covering more than 150 countries (although not all countries participated in all waves). 4 The period covered in our analysis is 2005 to 2013. All samples in the poll are probability based and nationally representative of the resident population aged 15 and older. The typical Gallup World Poll survey wave interviews 1,000 individuals. 5 The main evaluative subjective well-being question of interest we use in this paper is the standard Cantril SelfAnchoring Striving Scale (Cantril, 1965) . 6 Further questions 3 Benjamin et al. (2012) do find some systematic reversals for the link between decision utility and experience (see also Kahneman & Thaler, 2006) . 4 We carry out our main analyses on the total, unbalanced panel of countries. In further regressions reported in an online appendix, we test the robustness of our findings using a balanced panel. 5 Telephone surveys are used in countries where telephone coverage represents at least 80% of the population (or is the customary survey methodology). In central and eastern Europe, as well as in the developing world, including much of Latin America, the former Soviet Union countries, nearly all of Asia, the Middle East, and Africa, an area frame design is instead used for face-to-face interviewing. Details about the methodology for each country are available at http://www.gallup.com/se/128171/Country-Data -Set-Details-May-2010.aspx.
6 The Cantril Self-Anchoring Striving Scale (Cantril, 1965) asks individuals the following: "Please imagine a ladder with steps numbered from zero at the bottom to 10 at the top. The top of the ladder represents the best possible life for you and the bottom of the ladder represents the worst possible life for you. On which step of the ladder would you say you personally feel you stand at this time?" It is worth noting that respondents are also asked the same question about where they think they will stand in life focus on affective or emotional well-being and ask respondents whether they felt various emotions "a lot of the day yesterday," including happiness, sadness, worry, stress, anger, enjoyment, and love. These questions elicit a dichotomous yes/no response. We concentrate on two such measures of negative affect (whether respondents felt "worry" or "stress" yesterday) and two of positive affect (whether respondents felt "happy" or "enjoyment").
Eurobarometer. The Eurobarometer is an opinion survey carried out on behalf of the European Commission that has typically, though not always, been conducted twice each year. For each wave, a random sample of approximately 1,000 individuals from each country in the EU is interviewed on a range of issues including how satisfied they are with the life they lead. The response options are "very satisfied," "fairly satisfied," "not satisfied," and "not at all satisfied." This four-category subjective well-being question has been included at least once every year from 1973 to 2013, apart from 1974, and is translated for our purposes onto a 1 to 4 scale (4 corresponds to the "very satisfied" response). The Eurobarometer began with nine countries and has grown over time, along with the expansion of the EU. The data we use in this analysis come from the fifteen longest-serving members of the EU (the so-called EU-15), for which the minimum time series is 18 years and the maximum 39 years as represented in figure A1 . 7 BRFSS. The Behavioral Risk Factor Surveillance System (BRFSS) is carried out by the Centers for Disease Control and Prevention (CDC) in the United States; its primary aim is to collect data on the most important risk factors leading to premature death, such as cigarette smoking, alcohol use, and hypertension. A four-category life satisfaction question-with response categories "very satisfied," "satisfied," "dissatisfied," "very dissatisfied"-was included from 2005 until 2010. The BRFSS samples a large number of U.S. individuals with approximately 400,000 respondents per year, divided across the different states and different months of the year (totaling approximately 2.3 million respondents).
B. Macroeconomic Data
The principal source of macroeconomic data for the two international panels is the World Bank's World Development Indicators. GDP is measured per capita in purchasing power parity (PPP) constant 2005 U.S. dollars. Unemployment and about five years from now. We focus principally on the current ladder, in line with most other research using the Gallup World Poll (see, e.g., Stevenson & Wolfers, 2008; Kahneman & Deaton, 2010) . Following Aghion et al. (2016) , we also present further analyses that test our results using the future/anticipated ladder.
7 A number of countries joined the EU-and the Eurobarometer-after 2004 but are not included in our sample as there are only comparatively few data available for these (mostly eastern European) nations. Eurobarometer country-years excluded this way are, however, included in the Gallup World Poll data, which span 2005 to 2013. inflation data are drawn from the same source, with any gaps being filled where possible using data from the IMF's World Economic Outlook database and the OECD. For the two international data sets, macroeconomic data points correspond to country-years. The BRFSS data are matched with macroeconomic data at the state-quarter level. Population data per U.S. state are provided by STATS Indiana (stats.indiana.edu), and quarterly state personal income data are taken from the Bureau of Economic Analysis. Quarterly state-level unemployment data as well as quarterly nationwide inflation data are drawn from the Bureau of Labour Statistics.
III. Empirical Estimation
To investigate the relationship between economic growth and subjective well-being, we estimate the baseline equation
where SWB ijt is a subjective well-being measure of individual i in country j in year t in the international panels, and the subjective well-being of individual i in U.S. state j in quarter t in the BRFSS sample. GROWTH jt is the rate of economic growth from year t − 1 to year t calculated by the World Bank (or in the U.S. sample, it is the quarter-to-quarter economic growth rate). X ijt is a vector of individual-level demographic characteristics that are known to influence selfreports of well-being, including age, gender, education level, and marital status. ξ j is a country/U.S. state fixed effect. γ t is a survey-wave fixed effect in the international panels or a season dummy in the case of the BRFSS. ε ijt is the error term, clustered on country-years (state-quarters). Country(state)-specific intercepts diminish the threat of omitted variable bias by controlling for unobserved heterogeneity across countries (states), such that time-invariant factors like culture and climate are controlled for. Surveyspecific intercepts are included in order to control for common shocks, as well as to partial-out variance in survey design over time. 8 To test for any asymmetric effects of economic growth, we then fit a piecewise linear regression model that introduces separate terms for negative and positive growth, such that
where GROWTH + is equal to economic growth in countryyears (state-quarters) in which growth is positive and 0 otherwise; GROWTH − is equal to the economic growth rate where growth is negative and 0 otherwise. We use the absolute value of negative growth in order to make the direction of the resulting coefficients more intuitive to interpret-an increase in negative growth corresponds to a negative change in well-being. 9 Our main contribution to the debate on the relationship between growth and well-being is to provide empirical analyses that relax the implicit assumption of a symmetric association between positive and negative growth, on the one hand, and measures of subjective well-being, on the other. In line with the literature, the core of the analysis is reduced form. Indeed, both the causes and consequences of fluctuations in GDP can be numerous and are likely to vary across both time and space. For example, recessions can lead to high unemployment or inflation, macroeconomic factors both shown to be good predictors of subjective wellbeing (Di Tella et al., 2001) , while economic growth has also been shown to reduce inequalities of subjective wellbeing within countries over time (Clark, Fleche, & Senik, 2015) . Equally, adverse economic and labor market conditions can also lead to social tensions and changing attitudes that might have an impact on subjective well-being. One might imagine that a multitude of studies, both microoriented case studies as well as more macro-oriented studies, will be needed to thoroughly understand the effects of all these factors on subjective well-being. Nevertheless, as a first step toward understanding the mechanisms behind a disproportionate association of negative growth and well-being, we introduce various macroeconomic covariates (unemployment rate, household consumption growth, and inflation rate) 10 into the equation, as well as considering the impact of individuals' self-reported financial distress and their current expectations about the future of the economy.
IV. Results
A. Baseline
Our main result is that across all three data sets, subjective well-being is more sensitive to decreases in national income than it is to equivalent increases. Table 1 shows that evaluative subjective well-being is positively and significantly associated with the economic growth rate. Introducing separate terms for positive and negative growth-and thus allowing the slope gradient to differ for economic gains and losses-we find in all three data sets that the statistical relationship between economic growth and well-being appears to be driven principally by episodes of negative growth. The 366 THE REVIEW OF ECONOMICS AND STATISTICS negative growth terms are greater in both magnitude and statistical significance. 11 To illustrate, using the Gallup sample, we can see that a 10% economic contraction corresponds to a 0.135 standard deviation drop in life satisfaction, but an equivalent 10% expansion of the economy relates only to a statistically illdefined increase of around 0.023 standard deviations. These estimates correspond to a 0.33 decrease and a 0.05 increase on the 0-10 Cantril Ladder scale, respectively. From a human well-being perspective, the results from the three data sets would suggest that some 2% to 6% of economic growth would be required to offset just 1% of economic contraction.
The asymmetry in the relationship between economic growth and well-being can be seen more clearly in figure 1, which simply plots the coefficients for negative and positive growth separately on the x-axis and subjective well-being on the y-axis. This representation looks similar to the wellknown value function of prospect theory-showing that losses loom larger than gains in decision utility (Kahneman & Tversky, 1979) . Here, figure 1 suggests that individuals experience macroeconomic losses more acutely than equivalent gains in economic growth.
B. Addition of Further Macroeconomic Covariates
Having observed an interesting correlational asymmetry in table 1, we now move on to gradually introduce further macroeconomic variables into the equation. Two issues are of principal interest here: whether the short-run growth effect or long-run level effect of GDP dominates and whether the disproportionate negative growth association is merely a reflection of the already well-established nonpecuniary negative effects of unemployment and inflation.
All three data sets, which cover different time frames and sets of countries, produce similar results in tables 2, 3, and 4. As one would expect, the unemployment rate is negatively associated with subjective well-being over time. In all three data sets, the introduction of the unemployment rate alongside economic growth leads to a reduction in the coefficient on negative growth, suggesting that at least some of the association between negative growth and subjective well-being, which remains significantly different from 0, is mediated through increases in unemployment that occur during recessionary periods.
Our findings in relation to the long-run level of income are mixed. In all three cases, once the level of (log) GDP per capita is introduced alongside the growth rate in columns 1 and 2, both level and change effects appear to be present. This is in line with much of the current literature, which tends to show a positive relationship between the level of per capita GDP and subjective well-being within countries over time 11 The magnitude of the coefficients in the Eurobarometer is generally larger, but it is worth noting that the SWB outcome measure is standardized within each data set and that the standard deviation among this relatively homogeneous group of high-income countries is relatively smaller than the Gallup World Poll, which encompasses a wide range of nations. 
-The Asymmetric Experience of Positive and Negative Growth
Graphs plot the coefficients for negative and positive growth from regressions of evaluative SWB on splines of negative and positive growth, the level of log GDP per capita, a vector of personal controls, country/state fixed effects, and year/season dummies. These regressions correspond to model 2 of each of tables 2, 3, and 4. See text for further details. Ninety-five percent confidence intervals reported.
(e.g., Sacks et al., 2012) . This suggests that although people may respond to fluctuations in the short term and be particularly averse to periods of recession during the business cycle, overall economic development over time raises both living standards and subjective well-being. However, a note of caution in this is that once all the main macroeconomic indicators are included together in columns 7 and 8, the Robust standard errors in parentheses, adjusted for clustering at the country-year level. Subjective well-being responses are standardized (mean = 0, SD = 1). Country fixed effects and survey wave dummies are included in all models. All regressions include individual-level controls: age, age squared, education level, gender, and marital status. Negative and positive growth terms are splines, such that negative (positive) growth is equal to the absolute value of the growth rate when it is negative (positive) and 0 otherwise. * p < 0.1, * * p < 0.05, and * * * p < 0.01. Robust standard errors in parentheses, adjusted for clustering at the country-year level. Life satisfaction responses are standardized (mean = 0, SD = 1). Country fixed effects and survey wave dummies are included in all models. All regressions include individual-level controls: age, age squared, education level, gender, marital status. Negative and positive growth terms are splines, such that negative (positive) growth is equal to the absolute value of the growth rate when it is negative (positive) and 0 otherwise. * p < 0.1, * * p < 0.05, and * * * p < 0.01. Robust standard errors in parentheses, adjusted for clustering at the state-quarter level. Life satisfaction responses are standardized (mean = 0, SD = 1). State fixed effects and season dummies are included in all models. Economic growth refers to the quarter-on-quarter growth rate. All regressions include individual-level controls: age, age squared, education level, gender, marital status. Negative and positive growth terms are splines, such that negative (positive) growth is equal to the absolute value of the growth rate when it is negative (positive) and 0 otherwise.
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* p < 0.1, * * p < 0.05, and * * * p < 0.01. only significant predictors of subjective well-being are negative economic growth and the unemployment rate, with the level of GDP and inflation not significantly associated with evaluative self-reports of well-being. Given that the BRFSS uses quarterly rather than yearly data, we also include in an online appendix a one-quarter lag of the economic growth rate. The BRFSS results discussed in our main tables are in line with the other two data sets, but the asymmetry is less immediately apparent than in the Gallup or Eurobarometer samples. One potential reason for this is the use of quarterly data, which may obscure any delayed well-being sensitivity to economic growth. Adding a one-quarter lag of our growth terms confirms this, and these extended models give much stronger evidence of an asymmetric experience of negative and positive growth.
C. Positive and Negative Affect over the Business Cycle
The richness of the Gallup World Poll allows us in table 5 to go beyond the initial analysis of evaluative well-being, and examine how individuals experience economic expansions and contractions. We focus here on two positive and two negative emotions. The level of (log) per capita GDP is not significantly related to the day-to-day emotional experience of individuals within countries over time. However, emotional well-being is significantly related to macroeconomic movements over the business cycle. Regressing emotional well-being on the economic growth rate, we can see that short-run changes in GDP are associated with feelings of happiness, enjoyment, worry, and stress in the ways one might expect.
However, once we split the growth term into positive and negative splines, it is noticeable that these relationships are in all four cases driven exclusively by periods of economic contraction. Negative growth years are significantly associated with decreases in happiness and enjoyment and increases in worry and stress, experienced by respondents during those periods. Yet, positive growth does not seem to be related either to increased happiness and enjoyment or reduced worry and stress.
V. Discussion
Our analysis suggests that measures of subjective wellbeing are more than twice as sensitive to economic contractions as compared to equivalent expansions. An important initial concern is that this main finding may be driven largely, or even entirely, by the Great Recession of the late 2000s, potentially limiting the generalizability of our results. Clearly, the main recessionary periods covered in the Gallup (2005 Gallup ( -2013 and BRFSS (2005 BRFSS ( -2010 data do relate to this unusually deep recessionary period. One advantage of the Eurobarometer data, however, is that we are able to study multiple business cycles over four decades going back to the 1970s. In table A.1, we use this data set in order to test the robustness of our findings to the omission of the Great Recession. Omitting the 2007-2009 period from the analysis, we find that the asymmetric relationship between negative/positive growth and SWB is evident in the data even when leaving this period out of the sample.
A. Mechanisms
In line with previous research on macroeconomic growth and subjective well-being, the analysis of this paper is reduced form. Further research is required in order to understand why macroeconomic fluctuations have an asymmetric effect on subjective well-being. The questions of why individuals experience macroeconomic losses more negatively than they experience equivalent gains positively, as well as whether this relationship is causal, are beyond the scope of this paper. Nevertheless, we suggest several possible avenues for further research in order to address this important follow-up question. Robust standard errors in parentheses, adjusted for clustering at the country-year level. Outcome variables are dichotomous yes/no answers to the question, "Did you feel happiness/enjoyment/worry/stress a lot yesterday?" Country fixed effects and survey wave dummies are included in all models. All regressions include individual-level controls: age, age squared, education level, gender, and marital status. Negative and positive growth terms are splines, such that negative (positive) growth is equal to the absolute value of the growth rate when it is negative (positive) and 0 otherwise.
* p < 0.1, * * p < 0.05, * * * p < 0.01.
One conjecture is that there is a pure behavioral loss aversion effect. Indeed, one deeply rooted mechanism could be that individuals simply react more strongly to negative developments. Humans' disproportionate sensitivity to negative stimuli and the general finding that "bad is stronger than good" (Baumeister et al., 2001 ) may have an explanation rooted in evolutionary biology (McDermott, Fowler, & Smirnov, 2008) , since the avoidance of threats can be vital for survival.
An important potential alternative, or complementary, explanation is that the asymmetry is driven at least in part by the nonpecuniary negative effects of unemployment (Clark & Oswald, 1994; Kassenboehmer & Haisken-DeNew, 2009; Winkelmann & Winkelmann, 1998) , which typically increases during recessions. Including the unemployment rate as a covariate in our analysis, we find that some of the association between the negative growth rate and subjective well-being is indeed driven by unemployment. However, not all of the disproportionate association of downturns and wellbeing can be explained in this way, suggesting that further mechanisms may be driving the results.
Periods of economic contraction involve not only a loss of national income but also an increase in economic uncertainty (Bloom, 2009 (Bloom, , 2014 . One non-psychological conduit between recessions and subjective well-being may simply be consumption behavior. Economic uncertainty may lead individuals to consume fewer goods and services compared to any increases brought about by equivalent economic upswings, thus leading to disproportionate losses of wellbeing that are at least to some extent linked to the enjoyment of consumption. Rosenblatt-Wisch (2008) , for example, shows that negative growth has a disproportionate effect on consumption (see also Bowman, Minehart, & Rabin, 1999; Foellmi, Rosenblatt-Wisch, & Schenk-Hoppe, 2011) . We are able to test this potential conduit using the Eurobarometer and Gallup data by introducing the annual growth rate in household consumption expenditure per capita into our baseline equation. In the online appendix, we show that consumption is significantly associated with subjective wellbeing; however, the asymmetric experience of negative and positive growth is robust to the inclusion of consumption growth, suggesting that this mechanism is unable to explain 370 THE REVIEW OF ECONOMICS AND STATISTICS all of the disproportionate association between negative growth and well-being.
A more psychological explanation is that the uncertainty has a direct effect on subjective well-being. For example, Luechinger, Meier, & Stutzer (2010) highlight the role of economic insecurity in increasing angst and stress by showing that the subjective well-being of employed individuals working in the public sector, who in general enjoy more job protection, is less acutely affected by economic shocks than comparable workers in the private sector. 12 To assess whether this instability mechanism is able to explain away the apparent behavioral loss aversion effect, we exploit the fact that the Eurobarometer and Gallup World Poll include (in some though not all survey waves) questions on future economic expectations. In the online appendix, we introduce dummies for positive and negative economic expectations (omitting the neutral category) into our baseline equation. These regressions suggest that expectations about the future do indeed have an effect on current subjective well-being, with negative expectations having a stronger impact. Nevertheless, the baseline result of an asymmetric experience of negative and positive growth remains present in the data even when we include these current expectations.
Related to this is the notion that negative growth has a disproportionate effect on individuals' feelings of financial distress. To begin to test this proposition, we take advantage of a question included in multiple rounds of the Gallup World Poll that surveys respondents on their feelings about their household level of income-whether they are "living comfortably," "getting by," "finding it difficult," or "finding it very difficult." We find that introducing this variable into our principal equation brings down the coefficient on negative growth by around a quarter (see the online appendix for details), suggesting that at least part of the large negative growth effect can be explained through this channel.
B. The Long-Run Income-Happiness Relationship
Our main analysis is firmly rooted in the short-run yearto-year fluctuations of the macroeconomy. Nevertheless, an important line of further research should focus on the extent to which the short-run asymmetry in the subjective experience of negative and positive growth can contribute to the longstanding debate on the long-run GDP-happiness relationship. Periodic recessions have the ability to undo any well-being gains from longer expansionary periods. If these losses are disproportionately large enough, they have the potential to lead to an insignificant relationship between national income and average well-being when considered in the long run. To illustrate, imagine a ten-year business cycle consisting of eight years of positive growth followed by two recessionary years. If we treat positive and negative growth as qualitatively the same (i.e., we assume the magnitude of the slopes to be equal), then we would expect to see a general upward trend much like that of real national income. However, if people are four times more sensitive to negative growth, then the well-being gains accumulated over the eight years of positive growth can be wiped out by just two years of negative growth. Over the whole cycle (and over multiple cycles), despite the short-run relationship, the net change in aggregate life satisfaction can be 0. This dynamic can be seen in the stylized theoretical representation of national income and subjective well-being shown in figure 2 . It is worth noting that this explanation relies not only on negative growth doing disproportionate damage during recessionary periods, as our analysis suggests, but also on the proposition that extended periods of strictly positive growth have the ability to raise national levels of subjective well-being. To begin to investigate this more concretely, we replace the year-to-year growth rate as the main predictor of SWB in our baseline equation with longer-run changes in (log) GDP per capita. Moreover, we can then allow the magnitude of the long-run Δ GDP coefficient to vary according to whether the long-run expansion occurred through a sequence of strictly positive growth years or a series of gains and losses. When we do so using the Eurobarometer data, we find evidence, reported in table A.3, that strictly positive growth spells are associated with rising SWB, whereas growth spells obtained by way of ups and downs are less clearly conducive to increases in life satisfaction. 13 Of course, we do not expect this dynamic to entirely explain away the apparent paradox, and offer it rather as a complementary explanation along with the two most prominent accounts: the psychological mechanisms of hedonic adaptation and social comparison (see Clark, Frijters, & Shields, 2008) . Several avenues of further research will be required in order to investigate the interactive dynamics between loss aversion, adaptation, and social comparisons, as well as to quantify the relative size of their influences on the long-run income-SWB relationship. 14 An alternative way to assess the impact of ups and downs is not to identify the disproportionate influence of losses on SWB, but instead to more broadly investigate the effects of volatility. As noted above, Wolfers (2003) approaches this question of business cycle volatility by regressing national subjective well-being on both the mean and standard deviation of the prior eight years of the unemployment and inflation rates. He finds that the standard deviation in each case enters into the equation negatively, thus showing that business cycle volatility can undercut progress in terms of SWB. In table A.2, we build on this by instead modeling SWB as a function of the mean and standard deviation of the previous eight years of the GDP growth rate. 15 We similarly find that economic growth volatility (proxied by the SD of the growth rate) undermines the positive effect of growth (proxied by the mean of the growth rate).
Ultimately, future research in this area will look to identify the types of macroeconomic growth policy that are most conducive to improving subjective well-being. On the one hand, a possible reading of the income-happiness paradox suggests that further growth in the developed world is a futile means to the end of improving societal well-being. On the other hand, researchers who find evidence of a positive relationship between well-being and GDP typically take from this that further economic growth is necessarily good for society. Our results suggest a more nuanced perspective: policy designed to engineer economic booms but risks even relatively short busts is likely to be an inefficient way to improve societal well-being in the long run. Steady positive growth that minimizes the risk of any economic contraction could be a more plausible route to improving general well-being.
C. Reference Points
An important avenue for further research will focus on more precisely determining the level of economic growth this analysis for a larger number of change lengths, as well as provide further details of this specification.
against which populations evaluate gains and losses. For simplicity in this paper, we have assumed the natural reference point to be 0 growth. Negative growth away from GDP at year t − 1 is a loss, while positive growth is a gain. Nevertheless, it is conceivable that people's reference point might well fall at a different point. For example, the reference level of income could be the highest level of GDP previously achieved. If this is the case, then episodes of positive growth back toward this reference level of income may well be related differently to SWB than episodes of positive growth that take the country beyond this reference level. In regressions reported in the online appendix, we are able to test this proposition using the Eurobarometer, which benefits from covering multiple business cycles. We find that although recovery growth (taking a country back to a previously achieved level of national income) and new economic growth (taking a country to a level of GDP above what has been experienced by the population previously) may relate differently to life satisfaction, the general asymmetry between negative and positive growth remains evident regardless of whether the positive growth is recovery or new.
Another potential alternative is that the reference point could be the previous year's growth rate or some other growth rate that is considered normal. 16 A growth rate of 2% may well feel like a loss if the population had expected something closer to a 5% rise, having just experienced several years of much more rapid economic expansion. Equally, a population that experienced −4% growth in year t −1 may well consider a growth rate of −1% in year t a gain even though it represents an absolute loss of national income. In this sense, individuals are accustomed (or anchored) to a certain level of growth and expect this growth to continue going forward, and then use these expectations as a reference point, judging growth that falls below the expected rate as a loss even if it is actually an absolute gain (cf. Kőszegi & Rabin, 2006) . Indeed, regression models (reported in the online appendix) that introduce the economic growth rate into the equation as a deviation from the country-mean growth rate over the preceding ten years show that slow growth (i.e., negative deviations from the mean) has a larger impact than fast growth (i.e., positive deviations from the mean), consistent with our general account that downturns exert a larger impact than upswings.
D. Further Limitations
Estimates across data sets as diverse as the three employed in this paper should be compared with caution. On the one hand, there are conceptual differences among the wellbeing questions used across the three surveys. While the Eurobarometer and BRFSS data include a life satisfaction 372 THE REVIEW OF ECONOMICS AND STATISTICS question, the Gallup surveys use Cantril's ladder, responses to which are anchored to the respondent's own reference point of their "best possible life." Discrepancies between these two types of evaluative questions have been documented (Bjornskov, 2010) . Furthermore, self-reported measures are susceptible to mode-of-interview effects, with higher levels of subjective well-being generally being reported during telephone as compared to face-to-face interviews (Dolan and Kavetsos, 2016) . Such mode effects have implications for the comparability of our results between surveys given that the Eurobarometer uses face-to-face interviews, the BRFSS phone interviews, and Gallup a mix of phone and face-to-face interviews. 17 Our results aim to provide broad evidence in favor of the asymmetric experience of positive and negative growth across multiple sources of data frequently used in the economics literature rather than highlighting the differences between these.
To simplify the analysis, we have assumed (piecewise) linearity in the income growth-well-being relationship. Further research may relax this linearity assumption in order to test for any diminishing sensitivity to both positive and negative economic growth. In addition, we have assumed that the length of recessionary periods does not matter-that is, the damage done in the first year of a contraction is the same as in the third or fourth year of a long slump. We find, in an initial analysis reported in the online appendix, that the negative growth coefficient worsens with each subsequent year of a long recession, indicating that the losses in well-being accelerate as countries descend deeper into longer periods of economic contraction. Supplementary work will be required in order to test this dynamic further.
Finally, comparing individuals across countries as diverse as those included in the Gallup World Poll is also potentially problematic. Indeed, we might well expect the relationship between national income and subjective well-being to be very different in the developed and developing worlds. Reliable macroeconomic data are also difficult to obtain for a number of developing countries included in the Gallup sample.
VI. Conclusion
Using data from three large and complementary data sets on subjective well-being around the globe, our analyses reveal an asymmetry in the manner in which people experience positive and negative economic growth. We find that measures of life satisfaction as well as positive and negative affect are more than twice as sensitive to economic downturns as compared to equivalent upswings.
Standard analyses of the income-happiness relationship often find that well-being correlates with national income and thus come to the conclusion that growth is good. But in 17 Moreover, each mode has additional implications on reported subjective well-being based on the difficulty of reaching respondents on the phone (Heffetz & Rabin, 2013) and the presence of others during face-to-face interviews (Conti & Pudney, 2011). light of the asymmetric experience of positive and negative growth, an empirically more accurate interpretation of the income-happiness relationship might be that recessions are bad. The problem of labeling results by one pole of a dimension reflects deep linguistic habits rather than the structure of the data. The word growth conjures an idea of economic expansion, whereas many of the data points in fact represent economic contractions. 18 Analogously, if we were to suppose that being very short is more likely to make one miserable than being very tall to make one happy, the relationship would still be described as connecting happiness to height. Piecewise regressions such as those detailed in this research can help distill important relationships and aid our interpretation of them.
Academic and policy discussions tend to overlook whether people are more sensitive to gains or losses in economic growth and focus instead on the general benefits of economic growth. As a result, most policies are evaluated by their impact on economic growth as such with less regard to any disproportionate psychological toll that recessions may exert. Our work suggests a need for nuanced growth policies and the careful use of economic growth data when considering welfare effects in terms of well-being. In sum, we suggest that policymakers and academics should not only evaluate how much the economy has grown but also how the economy has grown. Robust standard errors in parentheses, adjusted for clustering at the country-year level. All outcomes variables are standardized (mean = 0, SD = 1). All regressions include individual-level controls: age, age squared, education level, gender, and marital status. Country fixed effects and survey wave dummies are included in all models. Negative and positive growth terms are splines, such that negative (positive) growth is equal to the absolute value of the growth rate when it is negative (positive) and 0 otherwise.
APPENDIX
* p < 0.1, * * p < 0.05, and * * * p < 0.01. Robust standard errors in parentheses, adjusted for clustering at the country-year level. All regressions include country and wave fixed effects, as well as individual-level controls: age, age squared, education level, gender, and marital status. Mean and SD of the growth rate refer to the mean and SD of the eight annual data points from year t − 7 to year t for each country.
* p < 0.1, * * p < 0.05, and * * * p < 0.01. 
